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Linear morphoea follows Blaschko's lines
Abstract
BACKGROUND: The aetiology of morphoea (or localized scleroderma) remains unknown. It has
previously been suggested that lesions of linear morphoea may follow Blaschko's lines and thus reflect
an embryological development. However, the distribution of linear morphoea has never been accurately
evaluated. OBJECTIVES: We aimed to identify common patterns of clinical presentation in children
with linear morphoea and to establish whether linear morphoea follows the lines of Blaschko.
METHODS: A retrospective chart review of 65 children with linear morphoea was performed.
According to clinical photographs the skin lesions of these patients were plotted on to standardized head
and body charts. With the aid of Adobe Illustrator a final figure was produced including an overlay of
all individual lesions which was used for comparison with the published lines of Blaschko. RESULTS:
Thirty-four (53%) patients had the en coup de sabre subtype, 27 (41%) presented with linear morphoea
on the trunk and/or limbs and four (6%) children had a combination of the two. In 55 (85%) children the
skin lesions were confined to one side of the body, showing no preference for either left or right side.
On comparing the overlays of all body and head lesions with the original lines of Blaschko there was an
excellent correlation. CONCLUSIONS: Our data indicate that linear morphoea follows the lines of
Blaschko. We hypothesize that in patients with linear morphoea susceptible cells are present in a mosaic
state and that exposure to some trigger factor may result in the development of this condition.
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Summary: 
 
Background: The aetiology of morphoea (or localized scleroderma) remains unknown. It has 
previously been suggested that lesions of linear morphoea may follow Blaschko’s lines and 
thus reflect an embryological development. However, the distribution of linear morphoea has 
never been accurately evaluated. 
Objectives: We aimed to identify common patterns of clinical presentation in paediatric 
patients with linear morphoea and to establish whether linear morphoea follows the lines of 
Blaschko. 
Methods: A retrospective chart review of 65 children with linear morphoea was performed. 
According to clinical photographs the skin lesions of these patients were plotted onto 
standardized head and body charts. With the aid of Adobe Illustrator a final figure was 
produced including an overlay of all individual lesions which was used for comparison with 
the published lines of Blaschko. 
Results: Thirty-four (53%) patients had the en coup de sabre subtype, 27 (41%) presented 
with linear morphoea on the trunk and/or limbs and 4 (6%) children had a combination of the 
two. In fifty-five (85%) children the skin lesion were confined to one side of the body, showing 
no preference for either left or right side. By comparing the overlays of all body and head 
lesions with the original lines of Blaschko there was an excellent correlation. 
Conclusions: Our data indicates that linear morphoea follows the lines of Blaschko. We 
hypothesize that in patients with linear morphoea susceptible cells are present in a mosaic 
state and that exposure to some trigger factor may result in the development of this 
condition. 
 
Keywords: Morphoea, localized scleroderma, lines of Blaschko 
 Linear morphoea follows Blaschko’s lines 
3
Main text: 
 
Localized scleroderma, often referred to as morphoea in the dermatology literature, is a rare 
connective tissue disorder characterized by hardening and thickening of the skin due to an 
increased density of collagen.1 The course of morphoea includes an early inflammatory 
stage with hyperaemia of the skin, followed by fibrosis, sclerosis and finally atrophy. The 
disease shows a wide variation in its clinical presentation and has been classified into plaque 
or circumscribed, linear including the en coup de sabre type, generalized, morphoea 
profunda (deep), pansclerotic and combined forms.2 Morphoea is usually considered to be a 
condition confined to the skin and subcutaneous tissue and of benign, self-limiting nature. 
However, it may involve underlying muscle and bone and at the more severe end of the 
spectrum, the disease can progress over years and cause irreversible structural deformities, 
joint contractures and severe functional, cosmetic and psychological disabilities.3,4 Morphoea 
usually begins in childhood and is much more common in the paediatric population than 
systemic sclerosis. Epidemiological information on this condition remains limited. In a study 
of adults and children the incidence of morphoea was 2.7/100’000 population per year.5 
Correlations between the manifestation of the disease and trauma, endocrine changes, 
hormonal factors, viral and bacterial infections, vaccination and the co-existence with 
autoimmune diseases have been documented. However, the aetiology of morphoea remains 
unknown. Some limited case reports have suggested that lesions of linear morphoea follow 
Blaschko’s lines, which may reflect an embryological development.6-11 However, whether the 
distribution of linear morphoea is in keeping with the lines of Blaschko has been discussed 
controversially.12,13 In this study we assessed a cohort of paediatric patients with linear 
morphoea regarding the distribution and arrangement of their skin lesions. We aimed to 
identify common patterns of clinical presentation in linear morphoea and, with the aid of 
computer assisted analysis, to establish whether linear morphoea follows Blaschko’s lines. 
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Materials and methods 
 
Patients 
 
We identified patients who presented with morphoea to the Dermatology Department at 
Great Ormond Street Hospital for Children between 2002 and 2007. The diagnosis of 
morphoea was made clinically by two experienced paediatric dermatologists and a paediatric 
rheumatologist and the patients were seen at a combined clinic. From this cohort we 
selected all children who had been diagnosed with linear morphoea, including the en coup de 
sabre subtype. We retrospectively reviewed their case notes and clinical photographs, which 
were all taken at the time of presentation to our hospital. We recorded patient characteristics 
such as sex, age at disease onset, age at presentation and distribution and extension of their 
skin lesions. Patients with insufficient photographic documentation were excluded from the 
study. 
 
Study analysis 
 
Data regarding patient characteristics were entered into a computerised spreadsheet. Mean, 
standard deviation (SD) and percentages were calculated for the overall sample and 
subgroups. According to the clinical photographs the skin lesions were plotted onto 
standardized body charts (full body or head) for each patient (Fig. 1). Posterior scalp lesions 
were not included as they were often not visible on photographic documentation. The plotting 
of the skin lesions was consistently done by the same investigator (L.W.). A graphic artist, 
who was unaware of the distribution of Blaschko’s lines, scanned every individual figure as 
separate tagged image file formats (TIFF) and placed them as layers into Adobe Illustrator. 
Using a common body outline for all the scans as a basis for alignment and final illustration, 
the contours of the lesions were digitally redrawn by using the pen tool and each new artwork 
layer was labelled for reference and clarity. When complete, the layers were flattened to be 
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used as a final artwork file. This final figure including the overlay of all individual lesions was 
then used for comparison with the published lines of Blaschko of the body and head.14,15 
 
 
Results 
 
Patients 
We identified a total of 72 patients with morphoea. Sixty-nine (96%) of them had the linear 
subtype, 2 (3%) had morphoea profunda and one patient (1%) had generalized morphoea. 
From the 69 patients with linear morphoea 4 were excluded because their photographic 
documentation was insufficient. Hence a total of 65 children with linear morphoea were 
included in this study. The main patient characteristics are listed in Table 1. The female-to-
male ratio for this group of patients was 2.4 to 1. The mean age at disease onset was 6.4 
(±4.2) years and 10.2 (±3.6) years at the time of photographic documentation for this study. 
Thirty-four (53%) patients had the en coup de sabre subtype, 27 (41%) presented with linear 
morphoea on the trunk and/or limbs and 4 (6%) children had a combination of the en coup de 
sabre subtype and linear morphoea on the trunk and/or limbs. Figure 2 shows the common 
distribution patterns of linear morphoea as observed in the 65 patients. In fifty-five (85%) 
children the skin lesion were confined to one side of the body, showing no preference for 
either left or right side. Morphoea en coup de sabre lesions exclusively occurred unilaterally. 
The most common clinical pattern of linear morphoea was unilateral lesions on the leg and 
trunk as seen in 9 (14%) patients. On the face most commonly the forehead was affected as 
9 children (14%) had unilateral forehead-lesion. Four (6%) patients presented with severe 
localized scleroderma on one side of the head causing facial hemiatrophy. In all of them the 
skin lesions presented in a linear pattern with sclerosis and pigment alteration of the affected 
skin. Figure 3 A and C shows the overlays of all body lesions (linear morphoea on the trunk 
and/or limbs and combined forms, n=31). Visual comparison with the lines of Blaschko, as 
they have originally been illustrated in 1901, yields a high agreement for linear morphoea in 
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these patients.14 Similarly, a good visual correlation was produced with the overlays of all 
face and neck lesions (including the en coup de sabre type and combined forms, n=38) as 
demonstrated in Figure 4.15 
 
Discussion 
This study is the first to accurately evaluate the distribution of skin lesions in a substantial 
cohort of children with linear morphoea. Common patterns of clinical presentation in linear 
morphoea were identified and with the aid of a computer assisted analysis, an excellent 
match was found for the distribution of linear morphoea and the lines of Blaschko. There was 
predominantly a unilateral distribution of the skin lesions (85%). Bilateral linear morphoea 
was observed in lesions on the limbs and/or trunk (15%). Unlike in other studies we found 
the en coup de sabre subtype to occur exclusively unilaterally in our series. Tollefson et al.16 
reviewed 54 patients with morphoea en coup de sabre or Parry Romberg syndrome and 
found bilateral skin lesions in 7.4% of the cases. The lack of bilateral morphoea en coup de 
sabre in our study may be coincidental and due to the smaller sample size of patients with 
facial lesions. Another possible explanation is the fact that our patients were all children and 
most of them were started at presentation on systemic treatment limiting the progression of 
their disease. We observed four children with progressive facial hemiatrophy. They all 
presented with sclerodermic skin changes in a linear pattern matching the distribution of 
Blasckho’s lines. Progressive facial hemiatrophy is considered to be a more severe subtype 
of scleroderma en coup de sabre and is sometimes described as Parry Romberg 
syndrome.16,17 In classic Parry Romberg syndrome the entire side of the face is affected and 
atrophy mainly involves the subcutaneous soft tissue and bone. However overlying 
sclerodermic lesions are frequently observed and therefore localized scleroderma en coup 
de sabre and Parry Romberg syndrome seem to belong to the same spectrum of disease 
causing progressive facial hemiatrophy.16,17 Our data suggest that progressive facial 
hemiatrophy as well follows the lines of Blaschko. Blaschko’s lines represent a non-random 
developmental pattern of the skin, fundamentally differing from the system of dermatomes. A 
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wide range of skin disorders, both congenital and acquired, can be distributed along 
Blaschko’s lines, which are thought to represent the pathways of embryonic cell 
development.13 The concept that skin disorders following Blaschko’s lines are manifestations 
of genetic mosaicism is widely accepted and has been proven in a number of congenital and 
acquired skin conditions.18-22 Different cell clones can arise in different ways including 
lyonization in X-linked disorders, postzygotic somatic mutations in sporadic conditions and 
gametic half-chromatid mutations. Whether linear morphoea follows the lines of Blaschko 
has been the source of discussion in the literature. Linear morphoea most often develops in 
early childhood and is usually seen as a single unilateral band-like skin lesion.1 The idea that 
lesions of linear morphoea follow Blaschko’s lines was first suggested by Jackson23 who later 
thought that the distribution was dermatomal.12 Bolognia et al.13 stated that morphoea 
occurring along the lines of Blaschko had not been substantiated. Subsequently five single 
case reports and one small case series of 3 patients have suggested that lesions of linear 
morphoea follow Blaschko’s lines.6-11 These reports included 5 patients with the en coup de 
sabre type and 3 patients with linear morphoea on the trunk and limbs. The distribution of 
skin lesions in all of these previously reported cases correlated well with the patterns of linear 
morphoea found in this study. We believe that our observations in 65 children confirm that 
linear morphoea follows the lines of Blaschko. This suggests that linear morphoea may result 
from genetic mosaicism. Interestingly, it has been proposed that disorders following 
Blaschko’s lines are due to mutations in genes expressed in epidermal cells (keratinocytes 
and melanocytes) rather than in dermal fibroblasts, which are considered to play a central 
role in morphoea.1,24 However there are conditions such as focal dermal hypoplasia (Goltz 
syndrome) in which the distribution of dermal hypoplasia is in the lines of Blaschko.25 
Similarly, in atrophoderma of Moulin following Blaschko’s lines the main histopathological 
abnormalities are found within the dermis.26 Recently granuloma annulare, a condition 
histologically characterized by dermal degenerative collagen associated with palisaded 
granulomatous inflammation was reported to occur along Blaschko’s lines.27 This raises the 
question as to whether mosaicism in dermal fibroblasts can mimic that seen in epidermal and 
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pigmentary disorders. The mechanism remains unclear and the presence of genetic 
mosaicism has not been confirmed by standard cytogenetics. 
A potential limitation of our study was the lack of an observer-independent method to assess 
the distribution and extent of skin lesions from photographs. For that reason a computer-
assisted technique was chosen to objectively visualize the distribution of the recorded skin 
lesions, performed by a graphic artist unaware of Blaschko’s lines. A statistical analysis 
would have been helpful to confirm the visual correlation between the data of our study and 
the original drawings of Blaschko and Happle. Although technically possible a 
superimposition of the original drawings and our figures did not allow a statistical correlation. 
In conclusion, our results show that linear morphoea follows the lines of Blaschko. We 
hypothesize that in patients with linear morphoea susceptible cells are present in a mosaic 
state and that exposure to some trigger factor may result in the development of this 
condition. Linear morphoea therefore provides an ideal focus for future investigations that 
could elucidate the mechanisms of embryologic development of both ectodermal and 
mesodermal tissues. 
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Table 1. Patient characteristics of the 65 children with linear morphoea 
Female-to-male ratio 2.4:1 
Age at disease onset, years  
     Mean (±SD) 
     Median (range) 
 
6.4 (±4.2) 
5.2 (0.2-15.1) 
Age at presentation and photographic documentation, years 
     Mean (±SD) 
     Median (range) 
 
10.2 (±3.6) 
10.2 (1.3-17.0) 
Subtype of linear morphoea, no. (%)  
     En coup de sabre 34 (53) 
     Linear of trunk/limbs 27 (41) 
     En coup de sabre combined with linear of trunk/limbs 4 (6) 
Distribution of skin lesions, no. (%)  
     Unilateral 
           Left 
           Right 
     Bilateral 
55 (85) 
28 (43) 
30 (46) 
10 (15) 
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Figure legends 
 
Figure 1 
Lesions of linear morphoea were plotted onto standardized body charts according to the 
clinical photographs and clinical examination. A. A 10 year old girl with scleroderma en coup 
de sabre along her left scalp, forehead, nose and chin. B. Horizontal broad bands of 
localized scleroderma affecting the back of an 8 year old girl. C. Bow-shaped bands on the 
chest showing clear mid-line demarcation in a 10 year old girl with extensive linear 
morphoea. D, E and F. Correlating face and body charts where the skin lesions were drawn 
according to the clinical photographs. 
 
Figure 2 
Patterns of clinical presentation in linear morphoea as identified in 65 patients. One figure 
was chosen as representative for each group of patients with similarly distributed lesions. 
 
Figure 3 
The charts A and C show in red the contours of skin lesions of 31 patients with linear 
morphoea of the trunk and/or limbs. The distribution of these morphoea lesions matches well 
with the lines of Blaschko (B and D), as originally illustrated in 1901 by A. Blaschko.14 
 
Figure 4 
The charts on the top row (A) show in red the contours of skin lesions of 38 patients with 
linear morphoea of the face. The distribution of these lines reveals a good visual correlation 
with the lines of Blaschko on the head and neck (B), as described by Happle et al.15 
 




